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zives some crop production data, for anensiL7

Eummary: This report swmarizes Chapters IT through IX of the
Chinese monozraph, Agricultura) Water Conservation in the Northwest }
It discusses the irrigation systems, ancient '
tern provinces of Shensi, Suiyuan,

Twenty-one tobles zive information
on location and equimment of irrigation facilities, scurces of water,
unc areas benefited. The report also discusses procpects end require-
rents for expansion of irrigation in the various provinces., Table 21

A, Geonraphical Basis of Irriretion in the Northwest

]
'

Because of its inland location, surrcunded by mountains, the Northwest is an
erea of light rainfall, renging from almost none to about

The distribution of rainfall is indicated by the following tabdble.

50 millimeters per year. :

Table 1. Annuel Rainfall and‘Evaporution in Various Cities l

Annual Rain-

Evaporation (mm) - ' :

Province City fell (i) Yeors ’ ;
Shensi Nan-cheng E41.3 1036 - 1che -
T'ung~-kuon 670.8 1937 - 1940 1,ke3.h !
. {
Sian 557.2 1923 - 1640 879.3 "
Ching-yang Lk .5 1925 - 1.5h0 - o o
-1 - i
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Annunl Rein-
Province City £211 (rm) Years Evepcration (mm)
e Y-Lin 422.7 1936, 1937 -
: Suiyuan Kuei-sui 3741 1520 - 1937 .
Sa-le-ch'i 324.1 1920 - 1937 " --
Peo-t'ou L0g.8 - 1,402 ’
Wingsia Yin-ch'uan 8.2 16%6, 1037 1,606.7
' Chin-chi 236.2 - 1,511.3 ;
Kensu Lan-chou 306.9 1932 - 1940 1,355.1 !
Chang-~yech 95.2 1538 - 10k0 --
Chiu-ch'uan 79.1 1935 - 1940 --
) Tun-huang; 31.8 1638 - 1940 -=
' Tsinghai lsi-ning 36h.5 1937 - 19%0 -
' Hua.-lung, 296.1 1937 - 1940 .-
Sinkiang Urumchi 228.8 1937 - 1943 -~
) Tta-ch'eng 27h.2 gkl - gk --
i K'u-ch'e 75.8 1928 - 1931 --
Tu-lu-Tan 29.2 1938 - 1983 -
) Ch'o-ch'iang 4.5 1928, 192¢ -

B. Irrigation in Shensi

The Kuan-chung plain, Shensi, ranges Frem 12 Chinese i wide in the west at
Pao-chi te k-50 kilometers vide between Sicn and Tung-kuan.  The s0il is an al-
iluvial and wind borne loess. '

Unfortunately, since it lies north of the Toinling Shwn, the rainfall on this
Tertile plain is insufficient for agriculture (from 400 to 800 millimeters ver
year) and 65 nercent of what rain there is comes in the autwm. Hence irrigaticn
is carried on on a large_scale in the area ond has been since the time of Ch'in
Shih-hueng /221 - 207 BCY.

The following modern type irrigation proiects have been uniertalien in Shenci
in recent years:

Table 2. Hodern Irrigation Canals in Shensi

Lengtin
Irrige- of Ca- Year
tion Area nals Com-
Cannl River Usiens {chil -mour) (i) pleted
Ching~hui Ching Ho Ching-yang, San-yuen, 733,000 273 1536
Kao-ling
Wei-hui Wei Ho Mei Hoien, Fu-feng, Wu- 600,000 177 1937
kung, Hsing-r'ing, Hsien-
yang

.2 -
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Canal River Hsiens
Lo-hui Lo Shuj, Ta-1i, Ch'a-i, Hua-yin
: Feng-hui Feng Shui  f Hsien, Ch'ang-an,
; Hoien-yang
Hei-hui Hei Yo Chou-chih
! Mei~hui Shih-t'ou  Mei Hsien, Chih-shen
' Ho
Lao~hui Lao Ho Hu Heien
Kan-hui Kan Ho Li-ch'uan
Han-hui Han Shui Mien Hsien, Pao-ch'en;
Poo-hui Pao Shui Pao-ch'eng, Nen-cheng,
Ch'enz-ku
i Hell-hui Hsu Shui Ch'enz-ku, Yen: Hsien
: Ting-hui Wua-ting Ho Huang-shan, Yu-lin
Chih-an Wu-ting ﬁo Yu-lin, Mi-chih

. Total
[#one shihomou equals 667 square neters;

The following table Presents a list of plann

r
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Length
Irriga- of Ca- Year
tion Arvea nalg Coa~ .
(shih-moux ) (lm) Pleted
500,000 83 -
230,000 L8 1947
160, 000 55 1gh2
132, 000 121 1038
100,000 o2 R
30,000 5 164y
110,000 s 1945 :
150,000 55 16ks’ '
160,000 . -- !
Lo, 000 24 - ]
11,000 18 1939

2,916,000 973

ed nev irrization projects.

m Sloures given in the tc:f_t]

Table 3. New Irrigation Projects Lfonxpil.erl fro
Canal Area to B
Wei-hut No 2 350,000
Yao-hui 130,000
Ch'ing-hui 110,000
Wei-hui, Sixth Braneh 35,000
Ning-hui 20,000
T'ang-hui G, 000
P'ing-hui " 13,000
Leng-hui o Lz.000

Total 736,000

Pao-chi and T'ung-kuan in Shensi that coulé be ir
another %00,000 shih-mou are irrigable.

!
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I
e Benelited (chih-mou) ;
South of Wei Ho |
Yoo Hzien, Fu-p'ing Heoien !
San-yuan Hsien
Wu-kung Hsien
Mei Hsien
Hei lsien .
Lung HNzien i

Nan-crens Hoien

-~

There are 7 million shih-mou of land on both cides of the Wei Ho betveen

rigated. Along the Han Shui

Two million mou along the Yellow River
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in Shensi and Shanci between Lung-men and T'ung-lunn and another million shih-mou
of alluvisl coil along a number of streams in Shensi could be profitably irrigated.

The prospects for extensive expansion of modern irrigo.tion_ projects in Shensi are
very bright.

In addition, there ere kel fairly large-scale old-style irrigetion projects
in various states of disrepair, involving 29 hsiens in southern Shensi and 15 in
the north, drawing water from come 40 streams and capable of benefiting 6,400
shih-mou of land, that chould be put into working condition. There are also in
existence 1,147 small-scole facilities collectively capable of irrigating 1,474,700
shih-mou. There ere 40,213 shallow wells in use for irrigation in 17 hsiens; these
wells have a capacity for irrigating 295,721 shih-mou. tting all these fipures
and those in above tables together there is a total area of approximately 6,116,821
shih-mou of land in Shensi within reach of exist

C. Irrigetion in Suiyucn

The most important irrization area in Suiyuan Province hos always been the
area of the great bend of the Yellow River commonly called the Ordos. "This area
is bounded on the enst by tke Wu-la Shan, on the south of the Yellow River, and
on the north by the Wu-chia Ho. It is en area 200 kilcmeter: long from east to
west and T0-odd kilometers wide from north to scuth crisserossed everywhere by
canels carrying water from the Yellow River northvard across the plain into the
Wu-chia Ho and back through the Wu-linng-su Hai into the Yellew River again. This
area was formerly Mongol grazing land, but the pressurc ol the epricultural popu-
lation from Shansi and Shensi resulted in the initiztion of irrigation during the
T'ang Dynasty (618 - 905 Ap/. -

During the Yuan éﬁongog Dynasty [IEBI - 1360 AD/ the arce reverted to graz.-
ing land status. 1In the early years of the Manchu Dynasty ﬁ@m - 1911/, agri-
culture was revived with considerable success s agein ettracting a large influx of
people from Shansi and Shensi, who expanded the irrigation racilitics. Some esti-
metes place the arable 1and in this area at 16 million shih-mou, of vhich 10 mil-
lion can be irrigated. fictuclly, the aren now irrigeted is considerably less.

The following teble shovs the present situation with regord to irrigation.

[S_ee table on following pngc_.]

ins and planned irrigation facilities.

50X1-HUM i
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Table 4. Compariszon of Important Irrigation Canals in the Ordos Area

Canal fzren Irrigated Area Irrigated Area Irrigated

Canal Hsien Eggij g:a:ghc" %?hg_lg:rglius 12}]%?;:;" v Yours i:}}f;s_’mgsars

Canal dsien =raaches  (shih-mou) ( )

Sui-chi Lin-ho, Yen-chieng 75 k5 600,000 300,000 100,000

Lang-shan

Kang-chi Lin-ho 65 20 50,000 30,000 10,000

Feng-chi Lin-ho, Yen-chiang 36.5 43 200,000 100, 000 50,000

Sha-ho Wu-yuzn, Yen-chiang hi.s ™ 1,050,000 60,000 20,000

I-ho Wu-yuen, An-pei L5 ks 200,000 100,000 30,000
'% Trung-hai tin-yucn, An-pei 57 w2 100,000 50,000 20,000 %
ERENA Ch'eng-chi Wu-yusn, An-pei 65 181 150,000 80,000 35,000 g
E I Tla-pu Yiu-juzn, An-pei 60 20k 120,000 50,000 15,000 é

Huang-t'u-la-hai Lin-ho, Yen-chiang 72.% - 500,000 250,000 100,000 "

Yang-chia-ho Mi-ts'ang 30 65 400, 000 250,000 60,000

Hin-Tu An-pei - 27.5 - 80,000 k5,000 25,000

Total -- -- 3,450,000 1,315,000 465,000
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In addition to the above canals there ere 335 kilometers of smaller canals
capable of irrigating 93 »000 shih-mou. 1n 1943, the Fu-hsing Cinal was con-
structed east of the Feng-chi Capal to irrigate 600,000 shih-mou in Wu-yuan ang
Yen-chiang hsiens. The main canal is 48 kilometers long and enters the Sha<ho
Canal, However, only about one fourth of the irrigeble land of the area is as
Yet provided with irrigation facilities.

The flood vaters of the Yellow River are not Yet being utilized to the
fullest poseible extent. Becauge of the changeableness of the Yellow River a
great deal of expense ig involved in keeping the canal inlets connected with the
river year by Year and control mechanisms are difficult 4o mointain, The gilt
carried in the Yellew River in Suiyuan Province ranges from Q.12 percent to 2.55
percent. Hence silting of the canals is not a great problem.

The terraein in the area is suitable for irrigation baving a gradual even
slope from south to north and from vest to cast. The loess soil is very fertile
and productive once water is available. The annua) variation in water level in
the Yellow River in tlhis area 1s 2-3 meters.

The following table indicates the Gequence of vater movement in the Yellow
River in the Ordos area.

Teble 5. Seasons of High Water on the Yellow River in Ordos Area

Period of High Water {days)

Rainz Seasons Time of High Water Long Hedium Short

Spring Rains Before 20 March 10 T 3 i
: Peach Blossom Rains About 20 April 15 10 ' T t
M Worm Rains About 5 May 30 15 10 :
' Dog Days Rains June, July L5 20 20 ?
Autumn Rains August, September, October 60 ko 30
‘ Winter Rains About 7 November 10 [ L }

The number of irrigation days Per year in this area ranges from 74 to 170 :
with the average around 108 days. However, spring irrigation‘watcr carries con- :
‘siderable alkali. Farmers, therefore » 4o not like to use it. In the winter the

water carries ice which is useful in scouring the cannls. The best irrigotion

water is that of the dog doys and in the cutumn.

In addition to recent Progress in irrigation in the Ordos orea of Suiyuan,
there has elso been Drogress in the Ch'ien-t'no area wiilch is northeast of the
Yellow River and east of the western tongue of the Wu-la Shan. 4 split in the
i Yellow River in this arez, the branch being Jnown ag the San-hu fio, encleses
. . same 700,000 mou of arable langd. Irrigation tecilitics in thig arca are indi-
’ ; cated in the following table.

B -6-
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Canal
Tung-ta
Hsi-kuan
Hsi-ta
Kung-chi
Min-fu
Others

Total

‘ benefited.
R : west.

Hsien

Kuei-sui
Sa-la-chi

Poo-ttou
Ho-lin
T'o-k'e-t'o
Ch'ing-ghui-ho
Chou-yang
Wu-chou
Chi-ning
Liang-ch'eng
Hsing-ho

Feng-chen
Total

B N I S
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it is evident from
irrigable land in this a
irrigation by use of the
exploited to their fulles
Irrigation ts
Aside from the Yellow
well as numerous mountain
farmers of Suiyuen for irrigation.

The lollowing table
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Table 6. Irrigation in the San-hu Ho Area

Area Irrigated

Length gm ) shih-mou

20 50,000
20 60,000
10 20,000
%o 20,000
30 10,000
-- 2,000

162,000

the above figures that only a small portion of the
rea is being cared for. If the possibilities of
water of the Yellow River in Suiyusn Province were ,
t extent some 12,700,000 shih-mou of land could be ;
basic to the development of this part of the north-
River, the Ta-hei Ho and the Hsia-hei Ho, as
streams and springs, are being utilized by the

shows the extent of irrigation from such sources.

Toble 7. Irrigation in Suiyuan ‘
From Sources Other Than Yellow River

No of Area Irrigated
Canals (shik-mou ) Remarks :
132 k1,450 Water chiefly from the Ta- v
hei Ho and the Hsiano-hel Ho :
15 81,600 Hater chiefly from the Ta-
hei Ho '
10 2,000 --
16 50,960 o -
I 31,000 -
11 3,920 --
18 70,300 --
5 15,700 .-
3 1,730 Water from Upper Yang Ho
10 bk, 500 Water from Upper Yang Ho
9 35,000 Water from Upper Yang Ho
1 19,350 Water from Upper Yang Ho
27 909, 510 :
-7 -
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Present Irrigation Situstion in Suiyuan

Crdinary Seasona] Irriga-
Canals Location

tion Area fshih-—mou)
11 Main Canalg Ordos

1,315,000 (Tabdie )
32 Minor Canals Ordos

h93, 000
Fu-hsing Cana)

Ordos £00,000
Main Cansls

Ch'ien-t'g0 162,000 (Tab1e 7) ;
Various hsieng 909,510 (Tabie 8) ;
Total

3,479,510 ’ "

Miscellaneous Canals

If the Min-sheng Cana) ere again put inte working condition ancther 2 pil-
lion shih-moy could be added to the area currently irrigateq

in Suiyuan. If the
existing Tacilities ip the Ordos area were modernized, the water Supply would be-
cone much nore dependable and agriculturs] operations would pe far more satisfac-
tory ang Yroductive,

b. Irri@tion in Ningsia

From the tipe of the Ch'in Dynasty, each controlling
Irrigation projects in Hingsin. fhe alluvial 801l has aly:

productive whep irrigeteq. The province divides naturally inte three irrigation
areas with a total of 30 milljon shih-mou of arable land of vhich at Present only
2,700,000 shih-mou are under cultivation.

dynasty hag carried on
2Ys been fertile and

The following table Presents the current irrigation situation in the Provinece,
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Table 9. Irrigation Situation on the Ningsia Plains
Area
Length  No of Irrigated
General Area Cenals lm)  Pranches Hsiens {shih-noy)

Ho-hsi (West of the T'ang-lai 212 SS1 Ho-lan, Yin-chou Ning-shuo, Yung-ning, P'ing-lo, 600, 548
Yellow River) Hui-nung

Han-yen 110 k36 Ho-lan, Yin-chou, Ning-shing, Yung-ning 345,857

Hui-ming 18 66k I{;-lan,il'in-chou, Ning-shuo, P'ing-lo, Hui-nung, 396,306
ung-ning

Ta-ch'ing 37 Ning-shuo 59,750
Ch'ang-lan 43 P'ing-1o0 65,700
P'ang-ch'u 30 Hui-nung 17,098
Yung-Jjun 20 Hui-nung 11,136
Hisi-kuan 2k Hui-nung - 1%, 500
Ma-t'an-chia Ning-shuo 12,807
Ho~-hsi Yun-t'ing Ho-1an, Yin-chou, Yung-ning, P'ing-lo, Hui-nung 200,000

Ho-tung (East of Ch'in-ch'u Chin-chi, Lin-wu 186,266
Yellow River

Han-ch'u ; Chin-chi 133,600

T'len-shui Ling-vu ' 26,104
Chung-wei Mei-1i 130 Chung-vei 130,865

/Adjoins page 10 here./

Sanitized Cbby Approved for Release 2011/09/13 : CIA-RDP80-00809A000700150514-3
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Ch'i-hsing 63 17 Chitng-ning 84,548
Ling-yang-chiao 12 6 Chung-vei '
Ling-yang-shou 19 T Chung-wei . f]tll':z
Ling-yang-chia 24 19 Chung-wei 30’988
JT'ai-pling - 33 30 Chung-wei l+7:678
Hsin-pei 20 h Chung-wei 17,260
Liu-ch'ing 20 . Ly Chung-ning 19’176
hung < ’
. Chung-wei Hsin-sheng 38 S Chung-ning 30,495
g , Chung-chi 2 69 Chung-ning ' 20,25 [8
§ s K'ang-chia-t'en 1z 10 Chung-ning , %
. 1,103 |g
Huang-hsin-t'an 10 -— Chung-ning 15,931 §
Feng-lo 37 b2 Chung-ning 19,7=o
Total 1,277 h,363 2,5‘#5:“;5
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In addition to the above 26 1

. ‘
arge canals, capable of irrigating over )

2,500,000 shih-mou, there are many other canalg caprable of irrigating under

10,000 shih-mou each. However, the arable area

Province is omy 1,560,
mou. These facilities 3
ings.

usually irrigated in Ningsia
000 shih-mou, and some years as little as 700,000 shih-

none of which are modern, have the following shortecom-
1. Poor Drainage System

Poor drainage ig espi
is best in the Chung-wei ares.
spots and canalg become silteq u
alkalinity incre

suffers from thi

Drainage
settles in low

igh in Ringsia,
Much of Ningsia

ases because the gof
5 difficulty. '

2. Faulty Conal Inlet System

5ilt is car
-borne s0il to clo
€ canals,

and combines with wind
every year to clean th

3.

ried into the canals where it

settles
g the canals,

Much manpower isg required

Fauwlty Canal Locks

The canal locks are not integrated.

be modernized to insure DProper control and sav

The system of branch eanals should
ing of labor.
Estimateg by various

students of the Possibilities of irpi
with the introduction of

gation in Ningsia
modern methods range from 3 millicn to 7.5 million shih-
mou. For reasons of topography the largest expansion will be rossitle in the
Ho-hsi arca. [Bee Tabie 9 for names of hsiens,/

The ease w

ith which irrigation can be carried on in Ning

increased cultivation of paddy rice. I the Ho-hsi gren most
1s grown north of Ho-lan Hsien where some 70 percent of
raddy rice. In the remainder of Ho-hsi ang in Chung-we
age is 30 percent. Cereal tarming in local arens ig
8rows wheat only, another rice only.’

612 makes feasible

of the paddy rice
the cereal production is
i and Ho-tung the aver-

quite specialivea, one ares

In addition to the irri

gation
irrigated in th

of the Ningsia Plain about 100,
e foothills areag.

000 mou are

E, Irrigation in Kansu

Since the annual rainfall in Kansy runs as low as 100 millimeters, irriga-
tion is a necessity for agriculture and hag been practiced for at least
years. One of the chi

2,000
el sources of irrig

s on the
Ch'i~lien Shan. .

ation weter is the melting snow

In Kansu there are three main irrigation areas:

1. Area watered by the Jo Shui, with main centers around Chang-yeh and Kao-
tlai.

2. Area watered by the Lin Shui, centering arcund Chiu-ch'uan.

3. The Sha-ho end Pai-t'i

hg Ho irrigation aren cente;
und Chang-yeh, Kao-t'
ed.

can be raised in the areas aro

ring at Wu-iei.
iscellaneous cereals are rais

Rice
ai and Lin-tse;

in other areas,
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Hsien
Yung-teng
Chi-lang
Yung-ch'ang

Wu-vei
Shan-tan

Min-ch'in

Chang-ych

Min-1o

o . Lin-tge

Kao-t'at

An-hsi
Tun-huang
Chiu-ch'uan
Yl-men

Chin~t'g

of the area.
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Logging on the Ch'i-lien Shan in recent
of the snow line ang seri

restore irrigation in t

For example, the
than one seventh of what i
hsiens are in a similar situation.
lete canal system is the
stagnation and evaporation in the
able water is actually u
is unseasonable and the TTicient usage thereor,
- been long standing feuds among the various h.

The best Practicable solution of the 4
eble flood water reservoirs in the up
distribution of the avai
construction of the Ho
‘Possible to expand con
bansion of the system of shallow wells is also
table stands at from 1,

Such wells can care for the irri

Bl
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decades has resulted in elevation
Ous soil weshing on the lover slopes. To completely

he area it wiil be necessary to reforest these mountaing.

Table 10. Irrigation Facilities and Acreage in
the Ho-hsi Area of Kansu
Average Rainfal) High Rainfall Year
No of No of Year Irrigation Irrigation Area
Canals Dikes Area !shih-mou! shih-mou
1o 38 101,600 --
3 17 75,000 -~
3 35 200,000 300,000 :
10 1 255,000 485,000
8 17 137,300 .-
16 - 150,000 300,000 ‘
24 - 266,700 ¥77,700
8 -- 164,400 .- |
10 -- 107,400 --
6 25 194,200 --
6 - 33,300 .-
10 - 120,000 -- l
6 L8 200,000 500,000
6 ~- 12,500 --
-- 8 50, 000 -
126 229 2,067,400 1,762,700
of irrigation is far less than the ares once under irriga- A
area now under irrigation in Chin-ch'uan ijsien is no more
it was in earlie

One of the main defects in the Present obso~

For various reasong » ineluding
only about one sixth of the avail-
Without control, the snow-water supply

There have

old canals,
sed in irrigation,
result is a very ine:

siens over water rights.

ifficulties is tne construction of sujg-
Per reaches of the streamsg to effect an even
lable supplies. Simultaneougly scientific repair and re-
-hsi canal system should be carried out. It will then be
siderably the area under effective irrigation. A great ex-
Possible in the area,
f feet below the surface in much
gation needs of 30 mou each.

0 feet to several tens o
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There is & certain amount of modern irrigation activity in Kansu in the
valley of the Yellow River and its trivutaries. The terraip places certain
natural strictness on irrigation , most of the arable land consisting of long

narrov strips along the banks of the streams. The following table shows some
of the modern irrigation developments:

Table 11. New-Type Irrigation in Kansu

Length Irrigated Year
of Ca- Area (shih- Com-~
Canal Area Water Source sl (m) mou) pleted
T'ao-hui Lin-t'ac T'ao Ho 28.3 27,000 Aug 1938
Huang-hui Kno-lan, Yung-teng  Huan Shui 31.0 25,000 Apr 1642
Po-chi Lin-t'ao T'ao Ho 19.3 35,000 Apr 1942 ;
Jui-feng Ching-chou Jui Ho 131 10,000 Mar 1944
Yung-feng Yung-ching Huang Ho 25.3 23,000 Dec 1944 ;
Yung-lo Yung-ching Te.-sha Ho 17.0 48,000 Dec 1944 I
Ching-feng  Ching-yuan Yellow River 15.6 20,000 Dec 194k
Lan~feng Kno-lan Yellow River 75.1 110,000 -~
Teng-feng Yung-teng Ta-t'ung Ho - 4,500 Apr 1946
Hsiao-feng  Chin-ch'uan, Lin-shui - 70,000 May 1947
Chin-t'a '
P'ing-feng P'ing-yuan Ching Ho 83.5 80,000 --
. Fotal

. ks2,500

Because of the terrain the construction of the above irrigation works has
been difficult and there is little opportunity for expansion. In the eastern and

southern parts of Kansu there is a large network of old-style canals. They are
listed in the table below.

Table 12. (0ld-Style Irrigation Facilities in East and South Kansu

No of  Aren Irrigated

Hsien Water Source Cenals  (shih-mou)
Kao-lan Shan-chien Shui 13 36,300
: Ching-yuan Tsu-11i Ho g 21,000 ;
T'ao-sha T'ao Ho 10 15,600 J;
Lin-t'ao T'ao Ho 12 200,000 ;
Min Hsien T'ao Ho 1 20,000 ,:
Ning-ting T'ao Ho 2 250,000 ‘
Wei-yuan Wei Ho <~ & 6,000 ]
CONFIDENTIAL e l
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No of Area Irrigated : s EE]
. Bsien Water Source Canals  (shih-mou) : s
Wu-shan Wei Ho 3 8,600 .

Lung-hsi Wei Ho 6 23,900
Chang Hsien Wei Ho 1 20,000
Ch'in-an Wel Ho 8 3,000
‘ Ken-ku Wei Ho 1 9,000
T'ien-shui Wei Ho, Chi Ho, Yung Ch'uan 5 - 4,600 :
Li Hsien Chia-ling Chiang 1 1,000 ’
K'ang Hsien Chia-ling Chiang 1 2,000 :
Hui Hsien Chia-ling Chiang 1 3,000
: 4 Wen Hsien Pai-lung Chiang 5 11,000 «1
' i Ch'eng Hsier Chia-ling Chiang 1 2,000 |
Wu-tu Pai-lung Chiang ~ 5 10,000 f
Ting-hsi Nan-pei Ho 2 7,900 :
Hui-ning Tsu-11 Ho k 1,500 i
Ching-t'ai Shan-ch'ien-shui . 1 2,000
Hadl-yuan Ch'ing-shui Ho, Shan-chien-shui T 12,200
Yld-chung Ta-ying Ho, Ch'uan Shui 2 40,000 :
Ching-ch'uan  Ching Ho 1 koo !
Ping-liang Ching Ho 6 320,000 ,
Cheng~-ning Ching Ho 2 200,000 i
Lin-hsia Ta-sha Ho, Wei-chia-chi Ho 20 37,000 :
Cheng-ning K'u-shui Ho, Hu-lu Ho 6 10,000 f
Hung-shui -- 2 3,500 :
K'ang-lo T'eo Ho 2 8,000 .
Total ‘ 1 1,285,500

Another type of irrigation practiced along the Yellow River is pump irriga- ‘
ticn utilizing the water of the river. The Tollowing toble gives 194k Tigures !
on this type of water supply.

[ ' . . o] S
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Table 13. Pump Irrigation in Kansu

: General Average 211.3

Although a sizeable amount of land has been irri

Area Irrigated Average Area Irrigated
Heien No of Pumps {shih-mou) by Each Pump (shih-mou)
Kao-lan 203 55,926 275

Yung-ching €9 17,120 akg
Ching-yuan 59 15,595 26k
Yli-chung 19 5,200 274
Ching-t 'ai ] 1,845 205
Hui-ning 2 600 300 ;-
Total 361 96,280 - |
!
i
}

gated by these water-driven
bumps, their initial expense, upkeep,

both high- and low-water seasons makes
unlikely. The folloving table swmariz

and limitations on their usefulness at
any considerable expansion of their use

New-Type Irrigation

i

es the present irrigation situation in .;
Kansu. b

; :
s Table 1k. Present Over-All Irrigation Situstion in Kansu ¥
& ° i Area Irrigated E
- Type {shin-mou) Remarks i
01d-Type Irrigation (Ho-hsi area) 2,067,100 Table 11 g

452, 500 Table 12 i

Old-Type Irrigation (East and South Kansu } 1,285, 500 Table 13 :
Pump Irrigation (Yellow River) 96,280 Table 14
Well Irrigation (various hsiens) 70,000 -- ;
Small-Scale Irrigation 130,000 - f
Total 10—,101_, 360 -- ;

F. Irrigation’in Tsinghai

The mounteinous terrain in much of Tsinghal and the essentially’ grazing
nature-of the Tsaidam Basin, leave only a small portion of the eastern part of
the province suitable for agriculture. This area™is essentially dependent on
irrigation. Most of the present irrigation development is in the Huang Shui
valley with some in the Yellow River valley.

The following table indicates the extent of old-style irrigation in Tsinghai.
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Teble 15. Old-Style Irrigation in Tsinghai )

Area Irrigated
Area No of Canals shih-mou
Hsi-ning 21 145,250
Hueng-yuan 20 37,380
Lo-tu 36 72,060
Kuei-te 12 80,930
Hu-chu 8 150,500 ‘
Tun-huz 12 15,000
Hua-lung 7 11,700 1
; Min-ho 30 20,820 ;
' | Tung- jen 7 I, 560
Ta-t 'ung 4 61,200 f
Kunz-ho 16 28,000 %
“ Tu-lan 8 9,300 ;
: Wel-:uan 2 12,000 'Z
Yu-shu 3 9,000 i
Nang-ch'ien 3 9,000 !
Ch'i-ti -- 35,000
- Total 189 702,850

The urgent need for increased food production during the war
= led to the develorment of four modern-type canals a
assistance to emall-scale irrigation.

against Japan :
nd considerable government !
This is shown in the following table. !

Table 16. M>dern Irrigation Facilities in Tsinghai

Lenpth Year Area Irrigated
Canal - Area (km ) Completed (shih-mou)
Fang-hui Hu-chu 23 Nov L1947 13,000
- Ch'll-ko-ho Kuei-te 4o 15k 2,000
' T'ang-nai-ho Hoing-hai 10 1546 5,500
Lu-ts5'ang Kuei-te 25 1946 35,000
Small-scale irrigation - - 7,660 :
Total o8 63,160 |

Due to both terrain and climate in Tsinghai the Poscibilities for expansion
of irrigation outside the Present area are very limited indeed.

- 16 -
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G. Irrigation in Sinkiang

Most of the agriculture of Sinkiang is carried on at oases -- grassland
oases in the north and desert oases in the south. These oases depend largely
on melting snow from the mountains for their water supply. This fact results
in a very heavy population per square kilometer in ocases, as high as 320 per-
sons in some cases. From time immemorial, human activity in Sinkiang, particu-
larly in the southern part, has been dependent upon irrigation. The future de-
velopment of Sinkiang requires that even greater stress be placed on irrigation.
Approximately one-half of the population in the Turfan Depression is dependent
on another type of irrigation, namely, tunnel irrigation. In the Ha-mi area
about one fourth of the population depends on this type. In Tu-lu-fan, Tu~shan,
and T'o~k'o-sun hslens the irrigation capacity of tunnels varies from 300 to :
1,000 shih-mou each, according to size; but in the Ha-mi area the average capac- ;
ity is 40 shih-mou. This method of irrigation is, however, expensive, both in
initial cost and in upkeep. The method of construction is to dig a canal from
the plein toward the hills and then continue with a horizontal tunnel into the

: mountain side until a water-bearing stratum is reached from which water will
. flow through the tunnel into the cansl. The tunnels may be anywhere from a few
. rods to several kilometers long. At intervals of 30 to 40 feet perpendiculer ;
: wells are dug from the surface of the ground to the tunmnel to provide ventila- i
tion and a means of cleaning silt or other obstructions out of the tunnel. .

The paucity of rainfall in Sinkiang makes agriculture largely dependent upon
the melting snow of the various mountain ranges. Therefore, the larger part of
the agricultural population is distributed along the foothills of the various
mountain ranges.

The following table indicates the old-type irrigation facilities of the
province. .

Table 17. 0ld-Style Irrigation Facilities in Sinkiang
No of Area Irripgated
Hsien Canals Length (lom) (shih-mou) )
Ti-hua ] 68 1,038 160,290
Fou-k'ang . 20 2h2 76,512
Ch'ien-te a1 154 67,475
Fu-yflnn 23 633 121,753
Chi-t'ai al 750 183,400
Hu-t'u-pi 3 8o 69,560
. . Mu-lei-ho 5 Lg 26,500
T'o-k'o~hsln 2 180 35,7h0 ’ ‘
Tu-lu-fan 2 150 25k, 52k
Shan-shan 8 79 56,400
Ch'ang-chi 8 400 111,991
> . Sui-lai 9 176 154,512
s | -7 -
. . CONFIDENTIAL
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No of Area Irrigated
: Hsien Canals Length (km! gshih-mou!
g I-ning 13 163 989,419
Sui-ting 11 252 2k3,000
( Wen-ch'llan ks 1,410 37,040
Po-lo 21 1% 25,174
Ching-ho 10 27 77,357
Chao-su 5 51 30,000
Kung-1iu 1 2,260 289,665 ,
Kung-ha 59 1,995 91,437 ;
Ho-ch'eng 9 180 206,214 ﬁ
! Ho-nan* 12 324 236,L54 !
T'e-k'o-seu 7 koo 70,000 !
‘ Hsin-yuan* ’ hE 146 52,741 ;
T'a-ch'eng 76 Lok 78,960 E
O-min 18 285 13,270 { ‘
Yli-min She-chih- 121 1,888 i,820 ;
ch'i* ;
Sha-wan 23 190 sk, 581 :
Wu-su 9 720 71,540
¥ Ho-feng She-chih- 2 150 1,075 :
chil®
Ch'eng-hua 31 1,790 60,000 ,
Fu-ylin 3 180 6,285 ’
Fu-hei b 56 12,000 l
Ha-pa-ho 12 113 2,521 ‘
Chi-mu-nai 10 150 16,225
Ch'ing-ho 5 125 2,380
Pu-erh-ching 2L 69 10,912
Ha-mi 6 114 60,410
Chen-hsi 32 319 23,525

o ? 11,281
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Hsien gé_;’l; Length (im) Ar(s :?hirngiga) e |
r Yen-ch'i 27 1,215 10,000
| Ho-ch'{ng* 5 114 270,000
¢ - [Possibly an error
for Ho-ching/
. K'u-erh-10 17 325 198,000
Ch'ieh-mo 4 140 72,000
Lun-t'ag 21 199 211,700
Wei-11 10 346 71,012
Ch'o-chiang 20 810 23,200
Ho-ghih She-chih-chy 3 95 11,155
! A-k'o-su 15 750 619,265
Wen-sy 20 4 1,010 b4, 6h0
K'u-ch'e 102 2,015 k90, 583
: Pai-ch'eng 17 435 k90,356
fe Wu-shin .25 1,005 5,237
' : Sha-ya 52 1,k46 632,06
A-wa-try 30 605 2h1, 201
K'o-p'ing 2 53 . 2,207
_ lisin-ho 11 395 577,207
: A-ho-ch's 3 175 13,962 ;
L She-chih-chyu* !
Su-fu 32 627 v 443,815 f
Su-lo b 573 545,089
Yieh-pu-ny 11 185 175,760 |
Chich-shin 17 180 86,200 :
Ying-chi-sha 4 201 52k, 527 8
- Wu-ch'ia 5 285 57,400
| : Pa-ch'y 50 275 300,000
A-t'u-ghih ’ 10 615 &7,k20
Pru-11 3 18 29,800

So-ch'e " 10 1,056 562,468
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No of Area Irrigated .

Hsien Canals Length (km (shih-mou)

Yarkand & 770 1,261,958

Tse-p'u &4 k73 194,000

Mai-kai-t'3 4o shs . 290,102

Yeh-ch'eng 20 800 1,200,000

Ho-tien 43 315 290, 000

Yu-tien 7 . 180 372,120

Lo-p'u 12 240 425,900

Mo-yit 11 Loo k41,000

’ Pi-shan 60 7 509,262

. Ts'e-lo 25 1,016 161,055
Total 1,584 39,360 16,992,335

Eﬂot found in cvailable ga.zetteer_s]

From the above table it is apparent that practically all the hsiens in Sin-
kiang have some irrigation activity, and these irrigation facilities are indeed
indispensable for the continued existence of the population. However, the pres-
ent facilities leave much to be desired in quality.

The present system lacks flood control facilities » pilt prevention, and
leck prevention facilities.

The most important requirement for the success of irrigation at present is
for reservoirs to store up the excess snow water of late sumer so that it can
be rcleased under control when needed later. It is particularly needed in the
spring and early sumer.

During recent years, 15 new modern irrigation projects have been completed,
as shown in the following table. )

Table 18. Recently Constructed Modern-Type
Irrigation Facilities in Sinkiang

Date

5 ‘ 5 Area Irrigated  Com-
. i Project Area Water Source (shih-mou) pleted b
B Hung-yen-ch'ih Ti-hua Wu-lu-rm-chi Ho 1943 '

Reservoir
45,000
Chin-jung Ti-hua Hung~-yen-chih
Canal Reservoir

T'ien-ch'ih Fou-k'ang Po-k'o-ta mountain 1643
Reservoir ravines

Lin-Yliin-hu Canal Fou-k 'ang T'ien-ch'ih Reservoir

- 20 - ¢§';.. :
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Datc
Area Irrigated Conaa

Project Avea Water Source shih-mou rloted
Project area S5ISr Source !‘L Eotued
Hsin-sheng Canal Sha-wan Ma-na-sgu Ho . 90,000 * 18k,
Ch'ing-shui Sui-lai Ch'ing-shui Ho-tzu 7,500 1941
Ho-tzu Canal

Ta~yii Agricul- I-ning K'o-shih Ho 326, 000 1930
tural Canal Sui-ting

Hsiao-yll Agrieul- I-ning K'uei-t'un Ho 126,400 1043
tural Canal

Tu-shan-tze Conal  Wu-su K'uei-t'un Ho 15,000 1643

T'u-erh-man Canal Yen-ch'ih Tu-erh-man-p'o Ho 75,000 1643

Shih-ch'eng-tzu Ha-mi Shih-ch'eng-tzu Fo 30,000 1943
Canal

A-wei-t'an Canal Ch'eng-hua K'o-la-yin Hq 45,000 103

A-erh-t'u-shih Shu-~fu A-erh-t'u-shih Ho 135,000 1gho
Diversion Lock

K'u~erh-kan Ho Shu-~fu K'u-erh-kan Ho 225, 000 1ok
Diversion Lock

Hung-hei Reservoir Pa-ch'y So-ch'e Ho 330,000 Lo42

Chin-yung Canal, Mai-kai-t'i  So-ch'e Ho 105,000 1oy

Total 1,577,400

Although these new Irrigation racilities are of' a modern type, they suffered
in their development from the fact that, because of the urgency of war necessity,
not enough careful engineering practice wag employed in thedir construction.

The most important item in this graup of irrigation Tacilitier ie the Hung-
Yen-ch'ih detention basin Project that s begun in 1941 with 8y initial capacity
of 19 million cubic meters. This basin collects autumn and winter water [rom the
Wu-lu-mu-ch'i Ho, when it is not needeq for irrigation, as well as sumner {locd
waters. A 6-kilcmeter canal carries the water frem the river to the detention
basin. A 3-kilometer canal carries the water from the basin into the Chin-yung
irrigation canal system for distribution to fields.

The second largest reserveir in Sinkiang is the T'ien-ch'ih Reservoiy in
Fou-k'ang Hsien. fThig is a natural reservoir, approximately one kilcmeter by 2
kilometers in size at an clevation of 1,800 meters coove sen level. Tt has an
area of 2,400,000 square meters and is capable of impounding 1£0 million a ic
Teet of water, However, the annual natural intake onlv amounts to about milliee,
cubic meters, of which 20 to 25 million cubic meters soakg away; the rest flows cut
through a breach in the e stern perimeter. wne heignt ol the water level varies
by about 10 meters through the summer sexson. By meanc of a dem and control lecl,
placed at the natural outlet in 142, scme P2 3500 shih-mou of fields were provided
with irrigation.
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H. Irrigatior ana Crop Production in Northwest

The arid climate of the Northwest hag made irrigation necessary in most of
the area from time imemorial. It ig still necessary for the continued exist-
ence of any human Ppopulation.

Table 19. Ratio of Irrigated Land ip the North-
west to Total Area By Provinces.

Shensi 187,909
Suiyuan 329,397
Ningsia 233,320
Kansu 391,506
Tsinghai 667,236
Sinkiang 1,711,931

(Land Area Statistics From the Monthly Publication of the Former Bureau of

Statistics No 23 ang 2h)

I
¥
i
I
4

Irrigated Percent-
Province Land Area gsg km} Lags }I:(ilhf;oeiz 25? ) (shda- &‘g:a;fﬁ.rea

281,863,400 4,686, bL00 1.66 [

494,055,500 3,579,500 0. f

349,980,000 1,600,000 0.46 ;

587,259, 000 L,101,380 0.70 ;

1,000,854, 000 765,260 0.07 ' '

2,567,896, 500 18,622,726 0.72 '!

4

Table 20. Ratio of Irrigated Land to i

Cultivated land in the Northwest

Provi Cuil.jt:.li]vated Area Ir}x;igated Ares ?ﬁiintzgz Xf !

ovince (shih-mou) shih-mou ~tivated Area

Shensi 45,627,000 4,686,400 10.3

Suiyuan 17,066,000 3,569,510 20.9 '

Ningsia 2,700,000 1,600,000 59.3 ,

Kansu 26,167,000 4,101,380 15.7 ;
Tsinghai 7,807,000 765,260 9.8
Sinkiang 19,631,970 18,622,726 gk.9

trated by

! ‘
ase
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The superiority of capsl irrigation systems over other systems is illus-
& comparison of Production figures for canal-irrigated and noncanal -
irrigated land in the Kuan-chung area of Shensi as shown in the Tollowing table.
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Teble 21. Comparison of Crop Prodactior

Canal Area

Ching-hui Canal

Wei-hui Canal

Kan-hul Canal

Mei-hui Cenal

Hei-hui Canai

-y

Crops

Wheat
Vheat

Cotton
Cotton
Cotton

Corn
Corn
Corn

Cotton
Cotton

Corn
Corn
Paddy rice
Paddy rice
Paddy rice

Corn
Corn
Coxrn
Paddy rice
Paddy rice
Poddy rice

Produclion per
Mou on Noncanal-

Irrigated Land

6 shih-toux
6 "

20 shih-chin#*
20 " "
20 " "

2% shih-chin
" "

6 shih-tou

DN oo

/¥one shin-ton equals 10 litersy

/**0One shih-chin equals 1/2 kilogram/

s

' CandlIrrigated and Noncanal

Class of
Irrigation,

M oW (VR N =

W WM e W WD

Production per Mou on
Ca.mxl-Irri@ted Land

~Irrigated Aress 4n Shemsi

Excess of Production
per Fou on Canal-Irrj-
gated Land over Nonco-

nal-Irrigated Tand

16 shih-tou
lh ” n

80 shih-chin
60 " n

ho "

33 shih-tou
20 " "
13 " "

60 shih-chin
l‘ S " "

16 shih-tou
0 " "
20 " "
i5 "
I "

26 shih-tou
6 v I
o "
20 " "
15 "
oo

T = Sanitized Copy Approved for Release 2011/09/13 : CIA-RDP80-00809A000700150514-3 &

10 shih-tou
g n "

60 shih-chin
ho " "
20 " w
25 shih-tou
B v

5 v w
35 shih-chin
20 v om

10 shih-tou
J "

12 "

7 "
2 "

20 shih~-tou
10 "
P "
12 " "

" "
oo
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During 16947, the Production of ginneg cotton in the Ching-hui capal ares
increaged by 218,000 shih-tan Lo—ne shih-tan equals 110.23 pounds/ ang food crop
Production by 23k, 000 shih-shih [c_me shih-shih equals 100 liters dry measu.rg7 .
In the Wei-mmit canal ares the Production of ginned cotton Increaged by 32,000
shih-tan ang food erops by 280, 000 shih-ghih, Comparable gains were made ip
the other cana] areas. The addition of irrigation facilities in tpe Lan-feng

canal area ip Kansu wily. result in apn increase in wheat Production of 127,000
shih-shih on 110,000 shih-moy of land.

"J.‘he Prospects of increasing the irrigated areas of the Northwest are es
follaws;

Province Area or Possible Increase (shih-mou}

Sinkiang 17,600,000
Ningsia 2,400,000
Suiyuan 10,000,000 ( lacluding 2 mi1140n shih-mou

i the Min-sheng cana) area)

Shensi 736,000

According to some estimates if ajy the latera) areas of the rivers of the

Northwest that are not now irrigated were irriga.ted, another 10 milljon shih-mou

would become Productive, With the broper expansion of irrigation Projects in
the Northwest, some 1+3,1+OO,QOO shih-mou can be added to the eultivateq areca,
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